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ABSTRACT
NGC 1980 is a young cluster that is located about 0.5 degrees south of the Orion Nebula Cluster
(ONC). Recent studies by Bouy et al. and Pillitteri et al. have suggested that NGC 1980 contains
an older population of stars compared to a much younger ONC, and that it belongs to a foreground
population that may be located in front of the Orion A molecular gas by as much as 40 pc. In this work
we present low-resolution spectra towards 148 young stars found towards the NGC 1980 region. We
determine the spectral types of these stars, examine accretion signatures and measure the extinction
towards them. We determine that based on these observations, the age of the population of NGC
1980 is indistinguishable from L1641, estimated to be ∼3 Myr, comparable with the study by Fang et
al.
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1. INTRODUCTION
The Orion A molecular cloud contains the nearest re-
gions of massive star formation. Its most active compo-
nent is the Orion Nebula Cluster (ONC), which contains
a few thousands of young stellar objects (YSOs) ranging
in mass from hydrogen burning limit to massive O stars.
Extending to the south of the ONC is the L1641 cloud,
which contains a somewhat more distributed population
of YSOs. NGC 1980 is a cluster found between these two
stellar populations. Loosely associated wtih a massive
O9 binary star, ι Ori, this cluster could be an important
jigsaw puzzle piece in understanding the star formation
history of the region.
NGC 1980 is thought to be an older cluster than
the population of stars that belong to the ONC (<1–3,
Myr Da Rio et al. 2010) and L1641 (∼ 3 Myr, Hsu et al.
2012). Alves & Bouy (2012) have estimated its age to
be 4-5 Myr from the lifetime of ι Ori, and later revised
the estimate to 5–10 Myr based on the optical colors of
the stars in the vicinity of the region (Bouy et al. 2014,
hereafter BA14). Pillitteri et al. (2013) performed an
X-ray survey of Orion A; they found that towards NGC
1980 there exists an excess of low-extinction sources
with AV ∼0.1 compared to L1641, and that it also con-
tained a one of the largest fraction of YSOs that have
already lost their dusty disks, with an age estimate of
≥5 Myr. More recently, however, Fang et al. (2017) sug-
gested that the age of NGC 1980 is closer in agreement
mkounkel@umich.edu
to that of the ONC, with the median age of 1.8 Myr.
Alves & Bouy (2012) and BA14 have questioned the
degree to which NGC 1980 is related to the ONC, claim-
ing it to be a foreground population of stars (by as much
as 10–40 pc) located at ∼380 pc. Pillitteri et al. (2013)
have also argued in support of it, demonstrating that the
X-ray luminosities are 0.3±0.1 dex higher in the north-
ern end of L1641 (onto which NGC 1980 is superim-
posed) compared to the southern end, suggesting that
NGC 1980 is 1.4 times closer than the main cloud. How-
ever, recently Kounkel et al. (2017) have found a dis-
tance toward the ONC of 388±5 pc using stellar paral-
laxes of non-thermally emitting YSOs; this is a revision
to the previously commonly accepted distance of 414±
7 pc (Menten et al. 2007). In addition, Kounkel et al.
(2017) found the distance towards the southern end of
L1641 of 428±10 pc; the difference in X-ray luminosities
is most likely caused solely due to the spatial orientation
of the cloud. Additionally, radial velocity monitoring
of the ONC by Kounkel et al. (2016) and Da Rio et al.
(2016) showed that the radial velocities of the stars to-
wards NGC 1980 are indistinguishable from those of
the molecular cloud; in fact, this agreement is better
than towards any other region in the ONC. A possible
argument in favor of NGC 1980 belonging to a fore-
ground population may persist due to the lack of any
reflection nebulosity towards ι Ori. However, the degree
to which the the ι Ori is related to the cluster is un-
clear, particularly since this was involved in a dynamical
ejection event (de Zeeuw et al. 2001; Gualandris et al.
2004). With these updated distances and radial velocity
2measurements, the nature of NGC 1980 as a foreground
cluster falls into a considerable doubt.
NGC 1980 has been left out in many surveys of
star formation in Orion that focused on the proper-
ties of individual stars. It is located southward of the
Trapezium cluster, the heart of the star formation in
the ONC, and it is outside of the field-of-view of the
studies by Hillenbrand (1997) and Da Rio et al. (2010).
On the other hand, it falls northward of the region
covered by the surveys of L1641 filament (Fang et al.
2009; Hsu et al. 2012, 2013). Similarly to the work by
Fang et al. (2017), in this paper we seek to bridge the
gap between these works. We present an analysis of
the low resolution optical spectra of stars identified by
BA14 towards this cluster. We asses the youth and de-
termine the spectral types of these stars, as well as mea-
sure the equivalent width of Hα line (Section 2). On
the basis of these measurements, we classify these as
sources as Classical T Tauri Stars (CTTS) and Weak-
lined T Tauri Stars (WTTS) based on the definitions
from White & Basri (2003). Through analyzing the ra-
tio of CTTS to WTTS, we compare the age of NGC
1980 to that of the ONC and L1641 to confirm its older
age (Section 3.1). Finally, we estimate the extinction to
these stars (Section 3.2)
2. DATA
We conducted observations using the IMACS
spectrograph on the Magellan Baade telescope
(Bigelow & Dressler 2003). Observations were done
using the f/2 camera with the 300 line grism at a blaze
angle of 17.5◦ and slit width of 0.6”. In this configu-
ration, the typical resolution is 4 A˚, and the spectral
coverage is approximately 4000–9000 A˚. However, this
coverage may be truncated for the stars close to the
edge of the field. Additionally there is a chip gap
∼ 100A˚ in width that tends to fall in a random place
along the spectrum depending on the position of the
star within the field of view.
We observed 4 fields towards NGC 1980 using the
multi-slit mode on January 7, 2016. We targeted 280
sources identified by BA14 with r <21 mag, of which
212 sources had probability of membership (P ) greater
than 50%. The exposure time was 5×10 min per field for
the first three fields, and the last field had the exposure
time of 8×10 min. The weather conditions deteriorated
rapidly over the course of the night, therefore, while the
first field had the full sensitivity, the last field, even with
the increased exposure time, yielded little in terms of the
number of sources detected (Figure 1).
Partially because of this, we have detected only 148
sources (Figure 2). However, the catalog of BA14 con-
tains many spurious sources. Out of 165 sources that
were targeted in the first two fields (of which 134 had
Figure 1. The distribution of the r magnitudes from BA14
for the detected sources with SNR>10 for each field. The
dashed line shows the distribution of the total number of
sources that were in the field 1.
P > 50), only 103 (97 with P > 50) have been detected.
Similar trends persist in the other two fields within the
sample limited to the detectable magnitudes. More than
20% of sources with P > 50, and the vast majority of
sources with P < 50 do not appear to be associated
with physical objects, despite falling into the typically
detectable magnitude range. As the catalog of BA14
was compiled from individual frames as opposed to the
stacked images, many detections of cross-talks, satura-
tion trails, as well as ghosts and cosmic rays may be
included in the final catalog (Bouy, private communica-
tion).
Several sources also appear to be duplicated in the
catalog (some are listed as separate sources up to 3
times with the positional offset of up to 4”, Figure
3). To correct the astrometry to remove this offset,
we cross-matched the detected sources with the Gaia
DR1 source list (Gaia Collaboration et al. 2016). All
but three sources were matched with the DR1 list; for
those that were not we used the astrometry from the
initial Gaia source List (Smart & Nicastro 2014). We
also re-cross-matched the sources with 2MASS photom-
etry (Cutri et al. 2003), as the positional offset has put
many of the sources in BA14 outside of the cross-match
radius, therefore, not all sources have their counterpart
identified in that catalog. In addition, sources in BA14
that do have JHK photometry listed appear to have a
systematic color offset from the 2MASS photometry.
The IMACS spectra were reduced using the COSMOS
pipeline1 following the standard prescription. The final
data product does have some issues with the poor sub-
traction of the nebular emission lines, particularly Hα
(6563A˚). In general, this emission originates from across
the entire slit, and it is modeled and subtracted in a
similar manner to the sky lines for the vast majority
1 http://code.obs.carnegiescience.edu/cosmos
3Figure 2. Sources observed by this program. Sources that
fall into the cirle are identified as members of the cluster (see
Section 3.1 for discussion). Black diamonds show the sources
that are not part of the primary sample. The large circle is
centered at α = 83.8◦, δ = −5.95◦, center of NGC 1980 as
defined by BA14, 0.15◦ in radius. The greyscale background
is 8 µm Spitzer map from Megeath et al. (2012).
Figure 3. Comparison of the astrometry between Gaia DR1
for the sources observed by this program, and all the sources
that match its position in BA14. The sources concentrated
near the center have accurate astrometry, and the two groups
shown in orange consist mostly of duplicates.
of sources. However, in some cases the nebular emis-
sion varies strongly across the slit, making subtraction
difficult. This issue has a stronger effect on very low
signal-to-noise (SNR) sources. We measured the equiv-
alent width of Hα (WHα) in all spectra with an overall
SNR> 5. We visually examined the sky subtracted spec-
tra and flagged the sources with poor subtraction, such
as in cases where the flux of Hα does not appear cen-
tered and/or confined to the star; in these cases we do
Figure 4. Examples of high (BA 349989), medium (BA
346977), and low (373101) SNR spectra, showing Hα and
Li I lines.
not quoteWHα . To test nebular subtraction and to pro-
vide an estimate of the uncertainties of WHα we add up
all flux along the slit outside of the source (normalizing
it by the pixel count) to the flux of the source itself and
measure WHα again. We do it in two different ways, by
measuring a simple total of the flux as is, and by mea-
suring a total of the absolute value of the flux, because
due to variable nebular emission some of it may be over-
subtracted. The uncertainties we report are the average
difference between WHα we measure and WHα with the
residuals added. Examples of the Hα line profiles for
low, medium, and high SNR data is shown in Figure 4.
The spectra were analyzed using SPTCLASS2
(Herna´ndez et al. 2004) in order to determine the spec-
tral types of the detected stars. This program uti-
lizes three different schemas optimized for three different
ranges of stellar masses (K5 and later, late F to early
K, and F5 and earlier) based on examining a number
of spectral features. For late type stars (all the sources
in this paper were identified as such) the examined fea-
tures are TiO (λcen=4775, 4975, 5225, 5475, 5600, 5950,
6255, 6800, 7100, 7150A˚), and VO (λcen=7460, 7940,
7840, 8500, 8675, 8880A˚) lines. We report only on those
spectral types that were obtained using at least three
features.
Spectra for some stars have been analyzed in pre-
vious works. Spectral types for 25 stars that are in
common with Hsu et al. (2012) and 76 stars in com-
mon with Fang et al. (2017) show a good agreement
within the uncertainties of each survey (usually within
one subclass). Same can be said for 13 stars reported
on by Da Rio et al. (2010), although due to their use of
measurements compiled from various publications utiliz-
ing different methodologies, some additional scatter per-
sists. Spectral types for 13 sources that are in common
2 http://www.cida.gob.ve/~hernandj/SPTclass/sptclass.html
4Figure 5. Left panel: comparison of the measured spec-
tral types to those that are available in literature. 1:
Fang et al. (2017), 3: Rebull et al. (2000) and Rebull
(2001), 3: Hsu et al. (2012), 4: Hillenbrand (1997) and
Da Rio et al. (2010). Right panel: comparison of the mea-
sured spectral types with the effective temperatures from
Da Rio et al. (2016). Only sources with the spectral type
measured better than two subclasses are included. The or-
ange line shows spectral type to temperature conversion for
young stars from Pecaut & Mamajek (2013), blue line from
Kenyon & Hartmann (1995).
with Rebull (2001) show the largest scatter in the agree-
ment; however, they are typically consistent with each
other within the uncertainties (Figure 5). Fifty stars
presented in this work do not have pre-existing spectral
classifications. We also compare the spectral types we
measure to the effective temperature from Da Rio et al.
(2016). Assuming typical spectral type to temperature
conversions (e.g Pecaut & Mamajek 2013), they also
show relatively good agreement with each other.
We also measured the equivalent widths of Li I line
(6707A˚,WLi), as it can be used as an indicator of youth
and membership of star-forming regions (Briceno et al.
1997). However, given the fact that it is a weak ab-
sorption line, due to the poor observing conditions in
many sources the SNR was too small for a confident de-
tection. In these cases the equivalent widths that can
be measured from the random noise can be equivalent
or greater than WLi, which is typically expected to be
∼0.5A˚ in the young stars. Therefore, we include the up-
per limits for sources where Li I line was not detected.
We define the primary sample of the members consisting
of sources with a confident Li I detection withWLi > 0.1
(62 stars), as well as the sources that have been previ-
ously identified as YSOs in other studies, have SNR> 5,
but it is not sufficiently high enough for a confident Li
I detection (43 stars). The remaining 10 sources with
SNR> 5 are not included in the list of members; how-
ever, neither can they be conclusively rejected as such.
Examples of Li I line profiles for low, medium, and high
SNR data are shown in Figure 4.
3. DISCUSSION
3.1. Accretion
We apply the criteria developed by White & Basri
(2003) to separate strongly accreting CTTSs from the
Figure 6. Hα equivalent width as a function of spectral
type. Horizontal lines show the distinction between CTTS
and WTTS objects based on the criteria by White & Basri
(2003).
WTTSs through analyzingWHα depending on the spec-
tral type (Figure 6). Out of 85 stars in our total sample
with measuredWHα , 15 are CTTS, for a CTTS fraction
(defined as NCTTS/NCTTS+WTTS of 0.18).
Pillitteri et al. (2013) have argued that NGC 1980 ex-
tends by > 1◦ on the sky, but BA14 confine it to a much
more limited area, possibly due to the difference in the
methods, since BA14 rely on the background cloud to
identify the sources. Nonetheless, we use their density
map and define the sources within 0.15◦ from the cen-
ter of the cluster (α = 83.8◦, δ = −5.95◦ defined by
BA14) as members, and the sources outside of that as
those that are found on the periphery. There may be
bona fide members of NGC 1980 outside of this bound-
ary as well. Nonetheless, this boundary can be used to
compare the population that exists at the center of the
cluster to its surroundings. At the distance of 388 pc
(Kounkel et al. 2017) the cluster diameter of 0.3◦ to a
physical size of 2 pc. We find that within the cluster
the CTTS fraction drops to only 0.09, where only three
stars out of 33 show strong accretion signatures. On the
other hand, outside of the cluster the CTTS fraction be-
comes 0.23 (12 out of 52 stars are accreting), which is
dominated by the sources north of the cluster (0.27, 9
out of 33).
Fang et al. (2017) argue that the median age of NGC
1980 is 1.8 Myr. Therefore the question arises, how sig-
nificant is the difference that we observe in the CTTS
fraction between the two populations. The sample in
Fang et al. (2017) is considerably larger, and it covers a
bigger area of the ONC to the north, and L1641 to the
south, in −7◦ < δ < −4◦ range, excluding the Trapez-
ium cluster. The observed targets were also selected
from BA14 catalog, however, there is not a direct 1–
1 overlap between the surveys. In their sample there
5Figure 7. Left: 2MASS J-H vs. H-K color-color diagram.
Black dashed lines show typical colors for dwarfs (lower line)
and giants (upper line) from Bessell & Brett (1988) with
transformations from Carpenter (2001). Solid line showes
the intrinsic colors of young stars from Pecaut & Mamajek
(2013). Black arrow corresponds to the extinction of 1 AV
(Megeath et al. 2012). Left: distribution of AV measured
towards the sources in the survey. Orange line corresponds
to the sources within NGC 1980, blue to the sources located
on the periphery.
does appear to be little variation in the CTTS fraction
of ∼ 0.15 throughout the observed regions, whether it
is inside NGC 1980 or outside of it. A possible excep-
tion to this is NGC 1981 region, where the fraction does
drop to ∼0.09. Fang et al. (2017) do argue, that BA14
survey is biased against the sources with the hot inner
disks; therefore the true CTTS fraction should be much
higher than what can be observed.
To minimize this bias, we search for sources with Hα
observations in other surveys that fall into the NGC
1980 region. We include sources classified by Hsu et al.
(2012), Fu˝re´sz et al. (2008), as well as analyze the Hα
measurements by Kounkel et al. (2016). In all the stud-
ies, we could identify 107 YSOs in the NGC 1980 region
with Hα line observed, out of which 31 are CTTS, for the
total CTTS fraction of 0.29±0.05, assuming Gaussian
statistics. 104 of these sources can be classified on the
basis of the presence of a disk as indicated by infrared
excesses detected with the IRAC camera on board the
Spitzer Space Telescope (Megeath et al. 2012). Out of
73WTTSs, only 7 still have a disk, and out of 31 CTTSs,
7 sources do not have infrared excess which would be in-
dicative of a full disk. The disk fraction for these sources
is 0.30±0.05, very similar to what is found by Fang et al.
(2017) and Pillitteri et al. (2013).
3.2. Extinction
We estimated the extinction towards the sources in
the survey via their 2MASS photometry from com-
paring the J-H and H-K colors to the intrinsic col-
ors of young (5-30 Myr) stars from Pecaut & Mamajek
(2013). We adopt the relations of AJ :AK=2.65,
AJ :AK=1.55 (Megeath et al. 2012), and AK :AV=0.112
(Cardelli et al. 1989). Stars with very low extinctions
may result in negative AV measurements, in those cases
AV is set to 0. We report on the average AV measured
from both J-H and H-K colors for each star in Table
1 (Figure 7). The typical error due to an uncertainty
in spectral type is AV ∼0.1. We have also attempted
to measure AV through artificially de-redenning the
spectra (assuming the standard extinction law RV=3.1,
Cardelli et al. 1989) until the slope matches that of
the template spectra of the corresponding spectral type
from the X-Shooter Spectral Library (Chen et al. 2014).
While this method does produce mostly comparable AV
measurements, they are also significantly more uncer-
tain.
In general approximately half of all sources do have
very low extinction with AV ∼ 0. This is true of almost
all sources identified as members of NGC 1980, with
only six sources (out of 39) with AV > 0.1, and all with
AV < 1.0. The degree of extinction towards the cluster
comparable to what has been found by Pillitteri et al.
(2013) through X-ray observations of the region. On
the periphery of the cluster, 32 out of 58 sources have
AV > 0.1, 11 of which have AV > 1.0. The Kolmogorov-
Smirnov test shows that the two populations are differ-
ent by 3.5σ.
Most of the sources with very high extinction in our
survey originate north of the NGC 1980 cluster, towards
the ONC. The AV distribution of these northernmost
sources does not mirror that measured towards the ONC
by Da Rio et al. (2010), however, the sample selection of
the two surveys is very different and our optical study
is biased against highly extincted sources. However, in
general our results are consistent with what has been ob-
served in the other works. The extinction in the Orion A
molecular cloud is low in the vicinity of the NGC 1980, it
rises sharply towards the ONC, and gradually increases
southward along the L1641 filament (Da Rio et al. 2010;
Hsu et al. 2012; Pillitteri et al. 2013; Fang et al. 2017).
3.3. Li I distribution
As young stars evolve, eventually they will begin de-
pleting Li, and more massive stars will deplete it faster.
Therefore, in some cases the distribution of WLi as
a function of temperature can be used as an addi-
tional information from which age can be inferred (e.g.
Jeffries et al. 2017). We compare the measured WLi
for the sources with firm Li I detections to the ex-
pected Li I distribution from the evolutionary tracks
from Baraffe et al. (2015). Nearly all of our sample con-
sists of M type stars; these sources do not begin pro-
cessing Li I until 5–10 Myr. From this comparison, we
can rule out ages older than about 6 Myr for the sources
found towards NGC 1980, however, this comparison can-
6Figure 8. Distribution of WLi as a function of spectral type.
Black lines show the evolution of WLi from Baraffe et al.
(2015) tracks, from 1 to 7 Myr, converted using transforma-
tions from Pecaut & Mamajek (2013). The typical uncer-
tainty in measured WLi is ∼0.1A˚.
not help to distinguish ages younger than that (Figure
8). A similar distribution of WLi is found in the surveys
by Hsu et al. (2012) and Fang et al. (2017) throughout
the ONC and L1641.
4. CONCLUSION
We obtained low-resolution spectra from IMACS to-
wards 148 sources towards NGC 1980, we determined
spectral types of these sources, and determined whether
or not they can be considered as YSOs on the basis of Li
I absorption. Most sources have AV ∼ 0, in agreement
with what have been found by Pillitteri et al. (2013) and
BA14. We determined whether or not these sources have
Hα excess due to the ongoing accretion, and searched for
sources that fall into the region identified as NGC 1980
with Hα measurements in the previous works. We found
that 31 out of 107 stars in the cluster can be identified
as accretors, for a CTTS fraction of 0.29±0.05.
As the population ages, the CTTS fraction decreases
(e.g. Mamajek 2009, Bricen˜o et al. in prep). Within
the ONC, containing large population that spans in
age between < 1 − 3 Myr, the CTTS fraction is ∼0.5
(Fu˝re´sz et al. 2008; Da Rio et al. 2009). Within the
outlying L1641 cloud it decreases to is 0.35 (∼3 Myr)
(Hsu et al. 2012). Within the Ori OB1b sub-association
(4 Myr), CTTS fraction is 0.13, and only 0.06% towards
25 Ori (8 Myr) comoving group. (Bricen˜o et al. 2007).
From this, it does appear that the population of NGC
1980 is indistinguishable from the population of L1641.
This is similar to what has been observed by Fang et al.
(2017). However, the CTTS fraction is considerably
lower in this cluster than in the ONC itself. It is possible
that the sample is highly incomplete. Given that all clas-
sifications were conducted from an optical surveys, there
exists an inherent bias against deeply embedded and ac-
creting sources. On the other hand, WTTSs typically
have a much smaller IR excess, making them harder to
identify as targets when planning a survey. Since the
extinction in the vicinity of NGC 1980 is much lower
than in the ONC, it would be unlikely for there to be a
larger population of highly reddened undetected sources
to be present in NGC 1980 over the ONC. Unless the
CTTS fraction is significantly lower in the ONC due
to a presence of previously unanalyzed WTTSs, NGC
1980 is probably somewhat older. It is unlikely to be
as old as 5 Myr (the age that was previously estimated
by BA14). We estimate its age to be ∼3 Myr, similar
to L1641. A possible reason why Fang et al. (2017) do
not see the difference between the ONC and NGC 1980
is because the sample for which they determined the
ages is highly incomplete near the ONC (Trapezium and
OMC 2/3) region, the youngest and most deeply embed-
ded population. And, with the updated distances from
Kounkel et al. (2017), the ages measured by Fang et al.
(2017) would be ∼20% older, which would also help in
reconciling some of the differences.
As this work does not explicitly measure distances to
the stellar populations, in this work we cannot conclu-
sively confirm or disprove whether NGC 1980 is in the
foreground of the ONC or not. The reason for low ex-
tinction near the region could be that cluster is located
on the outer layer of the molecular cloud, in which case it
would technically not be incorrect to refer to the cluster
as a foreground population by the slimmest of margins.
However, a more likely explanation would be that the
stellar winds have cleared out the molecular gas, there
could have been less gas near the cluster than there was
near the ONC from the very beginning. Kounkel et al.
(2017) have shown that the ONC is found at the same
distance that was suggested by BA14 for NGC 1980.
Kounkel et al. (2017) did not detect any of the stars to-
wards NGC 1980 in their sample, therefore they were
not able to estimate stellar parallax towards the region.
The distance found by BA14 was found photometrically,
therefore it has significantly larger uncertainty in its
value.
Until the uncertainties in the distance are smaller than
any distance offsets, it is not entirely meaningful to dis-
cuss substructure, as well as what is and what is not
in the foreground. The future data releases from Gaia
space telescope should would be instrumental in mea-
suring the three-dimensional relations and intercluster
kinematics in the region, and it should resolve this mat-
ter once and for all. Its observations should shed light
on the initial conditions that have led to the current
configurations of these star forming regions.
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Table 1. Sources observed towards NGC 1980 with IMACS.
BA14 R.A. Decl. SPType WHα
a
WLi
a SNR Accr. Referenceb AV Field
# J2000.0 J2000.0 A˚ A˚ mag.
329411 05:34:02.85 -06:05:50.7 M4.8±0.9 -8.9± 0.2 0.5 59.4 WTTS 1 3 7 0.2 1
331374 05:34:05.99 -06:06:11.7 M4.6±0.6 -53.4± 2.7 0.5 66.2 CTTS 1 3 5 7 0.0 1
332392 05:34:07.52 -06:04:46.4 M2.5±0.6 -4.3± 0.2 0.4 170.5 WTTS 1 3 7 0.0 1
340962 05:34:19.95 -06:08:54.6 M3.3±0.5 -3.5± 0.2 0.5 116.9 WTTS 1 3 0.0 1
341157 05:34:20.26 -05:58:15.6 M4.7±1.4 -5.0± 1.2 < 0.2 29.0 WTTS 4 7 0.0 1
344878 05:34:25.89 -06:03:51.9 M5.0±0.5 -14.2± 0.6 c 75.0 WTTS 3 7 0.1 1
346977 05:34:28.84 -06:09:50.4 M5.0±0.7 -7.3± 0.4 0.5 35.3 WTTS 1 0.8 1
348520 05:34:30.97 -05:58:03.6 M6.5±1.3 -93.1±33.2 < 1.3 5.6 CTTS 56 0.0 1
348805 05:34:31.41 -06:01:54.7 M7.5±5.1 — — 4.0 — — 1
349989 05:34:33.02 -05:57:47.0 M0.0±0.6 -4.0± 1.1 0.6 172.8 WTTS 12 4 6 1.5 1
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BA14 R.A. Decl. SPType WHα
a
WLi
a SNR Accr. Referenceb AV Field
# J2000.0 J2000.0 A˚ A˚ mag.
350399 05:34:33.61 -06:11:19.4 M4.8±0.6 -47.8± 2.9 0.5 59.0 CTTS 1 3 5 7 0.2 1
350559 05:34:33.87 -05:56:38.1 M4.2±0.7 -6.3± 1.2 0.5 109.8 WTTS 12 67 0.0 1
354860 05:34:39.72 -06:07:13.2 M3.2±0.5 -5.9± 0.4 0.5 154.7 WTTS 1 34 7 0.0 1
354978 05:34:39.87 -06:08:34.1 M2.1±2.8 c c 52.9 — 23 0.0 1
358064 05:34:44.56 -05:54:15.2 M5.7±0.8 -10.1± 1.1 0.8 12.1 WTTS 1 0.0 1
358673 05:34:45.51 -05:54:20.5 M4.4±0.8 -5.8± 1.3 0.6 60.4 WTTS 12 7 0.0 1
359072 05:34:46.13 -06:05:32.0 M2.1±0.7 -2.0± 0.7 0.5 147.4 WTTS 1 0.0 1
361022 05:34:48.98 -06:07:45.0 M2.2±0.7 -2.3± 0.7 0.5 152.0 WTTS 1 3 7 0.0 1
361725 05:34:50.01 -05:53:33.6 M5.6±0.7 -12.3± 1.0 0.8 16.9 WTTS 1 0.0 1
362799 05:34:51.53 -06:03:44.4 M3.5±4.4 4.9± 1.1 0.6 17.2 WTTS 1 4 0.9 1
363805 05:34:53.31 -05:54:05.4 M3.8±0.7 -6.8± 1.1 0.4 95.5 WTTS 12 4 67 0.5 1
363908 05:34:53.49 -05:56:03.7 M5.1±0.8 -10.8± 1.0 0.6 21.7 WTTS 1 0.0 1
365030 05:34:55.20 -05:57:10.1 M5.8±1.0 -10.6± 1.5 < 0.3 14.1 — 0.0 1
365208 05:34:55.64 -06:01:03.7 M4.6±1.6 — 0.7 13.0 — 123 0.0 1
365598 05:34:56.27 -06:04:17.4 M2.1±1.4 -4.1± 0.7 < 0.2 19.7 WTTS 23 0.0 1
366171 05:34:57.13 -06:03:16.9 M6.5±1.1 -38.1±12.2 < 1.5 9.2 — 0.0 1
367787 05:35:00.26 -06:02:14.5 M5.5±0.8 -19.4± 5.0 < 1.3 11.8 WTTS 5 0.0 1
368458 05:35:01.37 -05:55:54.8 M0.0±1.1 -4.1± 0.9 0.9 55.8 WTTS 12 67 0.0 1
368597 05:35:01.61 -05:58:21.8 M5.3±3.0 — < 1.2 6.8 — 2 0.0 1
369203 05:35:02.94 -06:05:25.2 M0.8±0.6 -2.9± 1.5 0.5 116.6 WTTS 1234 7 0.0 1
370047 05:35:04.52 -05:55:25.7 M5.2±0.6 -9.9± 4.6 0.7 51.9 WTTS 1 4 7 0.0 1
370883 05:35:06.09 -05:52:39.3 M4.6±2.6 1.9±13.2 0.4 20.0 WTTS 12 67 0.0 1
372058 05:35:08.38 -05:54:41.7 M4.9±0.5 -7.8± 0.6 0.6 66.1 WTTS 12 7 0.0 1
372451 05:35:09.00 -05:58:17.1 M0.9±1.3 c 0.8 32.8 — 12 0.0 1
373436 05:35:11.11 -06:00:21.7 M4.6±0.6 -7.2± 0.1 0.4 67.3 WTTS 1 34 7 0.0 1
377519 05:35:18.68 -05:54:06.4 M2.8±0.9 — 0.6 33.4 — 12 7 0.0 1
378822 05:35:21.32 -05:56:36.0 M5.5±1.5 — — 4.9 — 2 6 — 1
378963 05:35:21.33 -05:53:51.8 M0.7±1.2 — 0.6 31.1 — 12 0.6 1
378903 05:35:21.48 -05:57:42.2 M3.5±1.2 — 1.2 26.0 — 12 0.0 1
380723 05:35:25.21 -05:55:55.3 M5.3±1.6 c < 1.0 7.5 — 2 6 — 1
380886 05:35:25.38 -05:53:21.6 M4.5±2.1 — — 3.0 — 2 56 — 1
381182 05:35:26.01 -06:01:39.8 M3.3±0.7 -3.6± 0.9 0.5 82.4 WTTS 1 7 — 1
384731 05:35:33.00 -05:58:03.0 M2.0±0.6 -6.1± 0.2 0.5 137.6 WTTS 12 0.0 1
385017 05:35:33.58 -06:02:20.4 M3.8±0.7 -6.0± 0.3 0.5 119.4 WTTS 1234 7 0.0 1
386326 05:35:36.11 -05:56:53.3 M4.7±0.5 -9.9± 0.2 0.6 70.5 WTTS 12 7 0.0 1
387543 05:35:38.44 -05:52:45.7 M5.4±0.9 -42.5± 7.1 0.8 10.6 CTTS 1 56 0.4 1
387551 05:35:38.45 -05:56:23.8 M5.8±0.7 -20.4± 7.7 < 0.7 9.4 — 0.1 1
388596 05:35:40.56 -05:58:26.2 M5.1±0.8 -9.2± 2.0 0.5 15.9 WTTS 1 0.0 1
393298 05:35:49.24 -05:59:14.3 M4.3±0.8 -5.5± 2.5 0.3 45.4 WTTS 1 7 0.0 1
370107 05:35:04.80 -06:00:20.9 M0.4±0.6 -3.6± 0.0 0.6 128.0 WTTS 123 6 0.0 1
377886 05:35:19.16 -06:04:37.8 M4.3±0.7 -5.0± 0.1 0.6 75.9 WTTS 1 3 0.0 1
373101 05:35:10.48 -05:52:19.1 M4.3±1.6 -8.7± 9.4 < 1.5 7.0 — 0.2 2
353575 05:34:37.95 -05:46:10.7 M4.9±1.0 -13.5± 2.5 < 1.2 11.4 WTTS 7 0.0 2
354003 05:34:38.56 -05:47:35.2 M0.8±0.7 -2.5± 1.3 0.5 149.8 WTTS 1 67 0.5 2
355801 05:34:41.00 -05:48:05.0 M4.8±1.0 d < 0.3 12.7 — 7 0.0 2
355912 05:34:41.18 -05:46:11.7 M2.2±0.6 -47.1± 2.5 0.5 95.6 CTTS 1 4567 3.3 2
356429 05:34:41.99 -05:45:00.7 M5.4±1.0 -109.4±15.3 0.8 10.6 CTTS 1 567 1.0 2
356725 05:34:42.44 -05:43:25.6 M4.7±0.9 -42.2± 4.4 1.3 14.5 CTTS 1 456 1.3 2
357113 05:34:43.16 -05:44:40.1 M0.6±0.7 -124.2±12.4 < 0.1 33.5 CTTS 456 1.8 2
358931 05:34:45.90 -05:48:12.4 M3.6±1.0 — 0.3 30.1 — 1 4 7 0.0 2
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BA14 R.A. Decl. SPType WHα
a
WLi
a SNR Accr. Referenceb AV Field
# J2000.0 J2000.0 A˚ A˚ mag.
359618 05:34:46.96 -05:52:20.5 M5.0±1.1 d < 0.6 10.1 — 4 7 0.0 2
359980 05:34:47.54 -05:46:30.4 M1.3±0.7 -2.6± 0.6 0.5 110.4 WTTS 12 67 0.2 2
361728 05:34:50.01 -05:53:04.2 M5.0±0.9 -15.7± 2.5 < 0.9 9.3 WTTS 2 7 0.0 2
363704 05:34:53.13 -05:47:42.6 M4.3±1.2 d < 0.3 9.2 — 6 0.0 2
363995 05:34:53.59 -05:43:45.9 M5.4±2.8 — — 3.6 — — 2
364851 05:34:54.91 -05:47:09.0 M5.8±2.2 — — 4.8 — — 2
366388 05:34:57.69 -05:48:19.5 M4.0±3.6 — — 4.3 — — 2
366595 05:34:57.94 -05:53:22.1 M4.1±1.0 -7.6± 3.1 < 1.6 19.9 — — 2
367010 05:34:58.86 -05:47:06.8 M5.2±4.0 — — 2.9 — 56 — 2
367244 05:34:59.19 -05:41:12.7 M5.0±2.8 — — 4.4 — 56 — 2
368529 05:35:01.61 -05:54:18.9 M6.1±3.7 — — 2.9 — 2 7 — 2
369121 05:35:02.79 -05:44:43.1 M5.2±1.0 d < 1.7 9.6 — 56 0.9 2
369185 05:35:03.04 -05:45:33.4 M3.1±2.4 d < 1.7 5.5 — 45 3.9 2
369518 05:35:03.51 -05:51:59.1 M4.9±1.6 d < 1.5 5.7 — 7 0.0 2
370662 05:35:05.68 -05:43:04.7 M4.8±1.0 — 0.8 11.6 — 1 7 0.0 2
371190 05:35:06.71 -05:58:11.4 M3.2±1.1 -2.5± 3.8 < 0.4 16.9 — 0.2 2
371902 05:35:08.06 -05:53:43.5 M1.6±0.9 -5.0± 1.8 0.6 41.5 WTTS 12 67 0.0 2
373179 05:35:10.63 -06:01:44.8 M3.3±1.0 -7.4± 0.1 < 0.5 19.6 WTTS 234 7 0.0 2
374326 05:35:12.83 -05:55:26.4 M4.2±1.5 -68.7±25.2 < 1.8 7.1 CTTS 567 0.1 2
375135 05:35:14.44 -05:54:26.7 M4.3±1.5 -34.1±15.1 < 0.8 8.1 CTTS 2 567 0.5 2
375411 05:35:14.94 -05:56:36.2 M4.4±1.3 -6.6± 1.3 < 0.8 10.6 WTTS 2 67 0.0 2
376697 05:35:16.96 -05:45:56.0 M5.8±1.3 -40.2±16.3 < 0.5 8.6 CTTS 4567 0.3 2
377611 05:35:18.71 -06:03:27.6 M5.5±1.9 -19.9±12.9 < 1.0 5.0 WTTS 3 7 0.0 2
378163 05:35:19.83 -05:45:41.0 M4.4±1.0 -11.3±10.4 0.6 13.9 WTTS 1 67 0.0 2
378352 05:35:20.22 -05:46:51.1 M2.7±1.0 -5.1± 5.8 0.6 32.8 WTTS 1 567 0.0 2
378392 05:35:20.30 -05:46:40.0 M3.0±0.9 -4.0± 4.8 0.8 27.8 WTTS 1 4 67 0.0 2
379001 05:35:21.55 -06:02:41.7 M6.8±5.2 — — 2.1 — — 2
379834 05:35:23.28 -06:03:01.1 M4.9±2.1 — — 4.8 — 3 — 2
381261 05:35:26.17 -05:45:08.6 M2.9±2.7 -3.0± 4.2 0.5 12.9 WTTS 1 456 1.7 2
382206 05:35:28.03 -05:57:43.9 M4.9±1.9 — — 4.5 — — 2
383442 05:35:30.45 -06:05:00.9 M5.5±3.2 — — 2.8 — 3 5 7 — 2
384154 05:35:31.81 -06:06:29.4 M2.9±0.7 -6.4± 0.9 0.1 41.3 WTTS 123 0.0 2
384868 05:35:33.16 -05:47:07.4 M3.9±2.7 — — 4.6 — 2 456 — 2
385084 05:35:33.72 -05:46:16.3 M3.4±0.9 -3.3± 3.0 0.6 30.2 WTTS 1 0.0 2
385453 05:35:34.39 -06:05:42.8 M3.6±0.7 -7.3± 0.4 0.5 33.7 WTTS 1234 7 0.2 2
389236 05:35:41.86 -05:52:29.5 M4.7±1.1 -15.0± 2.4 0.7 14.7 WTTS 12 7 0.0 2
392397 05:35:47.69 -05:58:06.1 M5.2±2.7 -6.9± 3.9 < 0.8 7.4 WTTS 2 7 0.0 2
395473 05:35:53.08 -05:59:48.0 M3.4±1.0 -5.4± 3.4 < 0.1 21.6 WTTS 2 7 0.0 2
398995 05:35:58.98 -05:59:08.5 M3.0±0.9 -5.1± 1.1 0.5 29.1 WTTS 12 4 7 0.0 2
400107 05:36:00.88 -06:01:30.4 M5.3±4.3 — — 2.1 — — 2
372153 05:35:08.57 -05:53:51.4 M4.2±1.2 -14.5± 1.7 < 2.1 9.9 — 0.0 3
373336 05:35:10.88 -05:49:48.6 M3.9±1.4 -10.9± 1.9 < 1.1 7.0 WTTS 7 0.0 3
373772 05:35:11.93 -05:45:38.0 M1.5±2.1 — < 1.0 9.5 — 2 4 6 0.7 3
374828 05:35:13.77 -05:39:10.1 K7.1±1.0 -8.0± 2.4 0.6 82.0 WTTS 1 56 1.8 3
375422 05:35:14.94 -05:49:34.8 M2.5±1.2 -5.2± 0.6 0.7 19.1 WTTS 1 7 0.3 3
375439 05:35:14.92 -05:36:39.2 M2.6±1.3 -21.0±11.9 1.3 12.2 CTTS 1 456 0.9 3
375615 05:35:15.28 -05:56:08.6 M3.3±2.0 — < 1.8 5.9 — 0.0 3
375665 05:35:15.31 -05:39:56.3 M3.3±1.1 -8.1± 7.5 0.7 13.2 WTTS 1 4 6 0.7 3
376797 05:35:17.16 -05:41:54.0 M4.3±0.9 -13.7± 1.6 < 0.5 15.7 WTTS 56 0.4 3
377595 05:35:18.68 -05:41:09.6 M8.2±4.1 — — 2.0 — 56 — 3
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BA14 R.A. Decl. SPType WHα
a
WLi
a SNR Accr. Referenceb AV Field
# J2000.0 J2000.0 A˚ A˚ mag.
377784 05:35:19.04 -05:46:16.3 M3.0±0.8 -2.7± 0.8 0.6 31.6 WTTS 12 7 0.1 3
381346 05:35:26.35 -05:43:36.6 M5.0±2.1 — — 2.8 — — 3
383458 05:35:30.48 -05:49:03.7 M2.3±1.3 -8.8± 3.2 0.6 22.3 WTTS 1 456 1.2 3
385167 05:35:33.85 -05:38:20.7 M3.3±0.6 c < 0.6 20.1 — 6 0.0 3
386237 05:35:35.95 -05:38:42.8 M3.7±0.8 -11.7± 2.2 < 0.1 21.7 WTTS 4567 0.2 3
389554 05:35:42.51 -05:40:57.8 M4.9±1.7 — — 4.9 — — 3
393255 05:35:49.15 -05:56:18.3 M3.2±2.7 -6.9± 2.2 < 0.7 7.4 WTTS 2 7 0.0 3
396419 05:35:54.68 -05:54:36.7 M3.6±2.3 -11.4± 2.1 < 0.8 7.0 WTTS 7 0.0 3
397232 05:35:55.97 -05:42:26.2 M3.3±0.8 -4.3± 1.1 < 0.8 24.4 WTTS 4 0.2 3
397345 05:35:56.18 -05:52:28.5 M2.1±1.2 -9.7± 2.7 < 0.5 20.6 WTTS 2 4 7 0.3 3
375378 05:35:14.83 -05:38:05.6 K7.7±1.8 -8.3±10.4 < 0.5 17.0 WTTS 56 — 3
361116 05:34:49.11 -05:46:05.1 M1.0±2.0 -58.5± 4.2 < 1.4 8.2 CTTS 2 456 0.8 4
364923 05:34:54.91 -05:46:44.1 K6.4±3.7 -6.4± 3.1 0.7 14.4 WTTS 12 456 3.1 4
366774 05:34:58.21 -05:49:34.8 M3.0±3.8 — — 4.2 — — 4
376660 05:35:16.82 -05:39:17.1 M8.9±3.2 — — 1.4 — 4 — 4
336633 05:34:13.47 -05:55:41.7 M2.7±2.1 -8.2± 0.6 0.9 14.8 WTTS 1 45 7 1.0 4
338495 05:34:16.20 -05:56:38.1 M8.8±4.4 — — 1.3 — — 4
340293 05:34:19.09 -05:59:29.5 M3.2±2.0 -14.3± 1.5 < 0.5 5.1 — — 4
345759 05:34:27.16 -05:48:03.7 M4.5±2.9 — — 4.0 — — 4
346259 05:34:27.87 -05:56:28.1 M4.6±3.6 — — 4.5 — 7 — 4
347500 05:34:29.61 -05:47:24.7 M1.9±2.1 -10.4± 4.5 < 1.6 11.2 CTTS 2 4567 0.5 4
350678 05:34:33.97 -05:48:24.9 M4.4±2.9 — — 3.8 — 4567 — 4
350838 05:34:34.26 -06:02:09.7 M2.5±1.5 -8.1± 0.5 < 1.5 9.6 WTTS 23 7 0.0 4
353158 05:34:37.45 -05:54:27.0 M8.6±3.6 — — 1.8 — — 4
353209 05:34:37.51 -05:57:34.3 M6.2±4.5 — — 2.0 — — 4
355864 05:34:41.10 -05:47:39.5 M9.5±3.1 — — 1.7 — 4 7 — 4
355973 05:34:41.26 -05:52:45.6 M6.4±3.9 — — 2.8 — 7 — 4
357985 05:34:44.45 -05:56:15.0 M1.5±2.1 — < 0.4 7.5 — 2 4 6 0.1 4
361467 05:34:49.81 -05:44:55.1 M6.6±3.5 — — 2.0 — — 4
362886 05:34:51.75 -05:39:24.1 M3.0±1.8 -14.5± 9.2 < 0.2 9.8 WTTS 456 1.1 4
364118 05:34:53.69 -05:45:11.3 M8.0±5.0 — — 1.6 — 4 — 4
365786 05:34:56.40 -05:38:05.3 M1.9±3.0 -17.3± 3.3 < 0.7 6.5 CTTS 67 0.0 4
366163 05:34:57.24 -05:42:02.9 M0.3±3.9 -6.8± 6.3 < 0.9 8.8 WTTS 4 6 0.2 4
366573 05:34:58.06 -05:53:43.0 M4.8±2.2 — — 3.6 — — 4
369855 05:35:04.07 -05:48:54.2 M4.7±4.0 — — 3.1 — 4 — 4
370374 05:35:05.07 -05:36:43.9 M6.5±4.9 — — 3.5 — 456 — 4
382601 05:35:28.78 -05:41:34.1 M3.2±1.9 -12.6± 2.1 < 0.3 5.8 — 0.3 4
382894 05:35:29.31 -05:45:38.2 M5.3±4.0 — < 1.3 6.4 — 4 6 0.0 4
aReported only for sources with SNR>5
b 1: This work, 2: Pillitteri et al. (2013), 3: Hsu et al. (2012), 4: Fu˝re´sz et al. (2008), 5: Megeath et al. (2012), 6:
Morales-Caldero´n et al. (2012), 7: Fang et al. (2017)
c Line has either fallen onto the chip gap or off the edge of the field
dPoor nebular line subtraction
Full version of the table will be available in the online text.
